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ELYSIAt^ LAKDFILL UYDkOGEOLOGIC STUDY 

InrroducLJon 

In AuguiJl: of 1972, v.-crc vere retained by Mr. Perry Sir.ions to in-

ver.ti[;,al:o the effect of a prcpor.ed landfiH in Elyf^ian, Minviesota, on 

that town's niu!iic.i.pal well. In adcIil:;i.on, the po3t;ib:i. 1 ity of landfilL 

leac'i;ates renchin;.; neaJ'hy lakei", vjas al.riu checked. 

The proposed Elysian Landfill ir, located in the eaat part of the 

tov.m in a marr.h area. Specifically, l.be site ic, in the East •'•: of the 

Southeast ^ of Section 35, T 109N, R24\J, in LeSueur County, At the clofiest 

point, tlis landfill will be 550 feet from the existing Elysian municipal 

well. 

Toporrapliy and Geolo[/,y 

Elysian iu located in an area having many Gniail lakes, sv;amps and 

marshes. The surface topography is hilly and rolling and is the result 

of morainic deposition during the Uisconsiii glacial period. This glacial 

till likely covers soil deposits of the previous Kansan glacial period 

which are surface deposits, to the east. A broad valley generally runs 

towards the east from Elysian and has been formed by the Cannon River 

during and after the Wisconsin glacial period. 

The upperr::ost bedrock layer in the area is tlie Platteville Lime­

stone .FonTiat ion.; This ForiT.aticn occurs at a depth of 287 feet belov; the 

ground surface (Elevation 10'J2) at the uiunicipal well. The log, of soils 

and bedrock at the v:ell v̂ as obtained from the Minnesota Departr.ient of 

Health and is from a driller's log. The bedrocl; aquifer used for v.'ater 

supply is the St. Peter Sandstone which is located 294 feet below the 

ground surface at the v;ell. 

The St. Peter Sandstone is a good source of water supply and is 

used extensively by both private homes and municipalities to the south 

and east of Elysian. In this area, the formation is approximately 120 

feet in thickness and dips to the sonthcast. It is separated from the 

underlying Prairio-du Cbicn Group by thsilc layers f..t its base. To the 

0A.-.1 



north and \7e"s-t~o-f—E-l-ys-i-a-Vi-j—t-l-ie—S-t-.—P-e-Lc.r_Sandstone has been 7.Hvr,ioved and 

the upperpiost bad;:oclc layer is the Praijrie du Chien Group and at some 

locations further'north, the Jordan Sandstone, 

Existing Groundwater Conditions 

The groundv.-'ater conditions consist of two separate elements, tlie 

glacial drift groimdwater and the v;ater under pressure in the St, Peter 

Sandstone, 

It is apparent from the topographic ma)>s tli;;!: tlie Elysian area has 

a high glacial drift groundv.'ater table. The numerous lalces anci marches 

are surface expressions of the groundv.-'ater and the levels in adjacent land 

areas should be reasonably close and probably higher than the lake levels. 

In the area of the landfill, the groundv^ater levels were assumed to be 

at elevation 1021., 

The St, Peter Sandstone is a confined or artesian aquifer in the 

Elysian area as it is throughout most of southern Minnesota, This means 

that the v?ater in the sandstone is under pressure a.nd,v.-hen the formation 

is tapped by a,well, the water will rise above the top elevation of the 

layer. Data from the Elysian well indicates that the static N.'ater level 

in the well is at elevation 997 or 199 feet above the top of the St. Peter 

Sandstone. Water under pressure in bedrock aquifers seldom is static but 

is moving due to variations in water pressures. Well records indicate 

that the pressure head on the St, Peter Sandstone is considerably higher 

to tlie south and east. Therefore, the St. Peter v;ater v;ill flow to the 

north or northwest in the Elysian area. The pres.oure gradi.ent causing 

this flow is estimated from vjell records as approximately si:: (6) feet 

per mile. 

The landfill is in a recharge area for the St. Peter Sandstone, 

This is indicated by the fact that the glacial drift groundwater levels 

are at a higher elevation (1021) than the St. Peter Sandstone pressure 

head (997). However, this situation exists over the entire couth central 

part of the state where the only real discharge areas are along the Hinn" 

GGota'and possibly the Blue Earth reivers. 
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FIGURE 2 

ELYSIAN LANDFII...L,. ' 

ZuJ'xibS OF WELL, iNFLUENCi: 
SCALE- l" = 3 0 0 ' 
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Zone of V.o] I InfIU.:M-;CC? 

A p):cssure gradient exi;;ts generally to the north or nortliwest in 

the St. Peter Sandstone, Therefore, deteirmining the zone of well influence 

becomes a solution for a well located in an area of confined uniform flow. 

The follov.'ing assumptions were used in the analysis: 

1. Tlie gradient of flow to the north is 6 feet per mile. This 

gradient is based on existing St, Peter well records in the 

area, 

2. Permeability cf the St. Peter Sands.tone was assumed to be 20 

feet per day. This is based on pumping records for the 

Elysian m-unicipal well. 

3, Thiclcncss of the.^St. Peter Sandstone was assumed to be 120 

ceet 

4. VJell pumping rates used \?ere 9250 cubic feet per day (max­

imum.) and 3750 cubic feet per day (based on 60 gallons per 

capita per day), 

Figure 1 shows the area influenced by the municipal well for the 

two pu,mping rate assumptions. The groundvjater divides shown mark the 

separation betv'een v;ater in the St, Peter Sa.ndstone v/aich will flow to 

tl;ie v;ell and that vrhich v;ill continue to flov.' north. Note that for the 

msxi\r,um pumping rate, the landfill will be completely vrithin the zone of 

influence. For the average rate, vrhether or not the landfill is in the 

zone of influence depends on the direction of flow in the St, Peter Sand­

stone., The'direction shovrn in. Figure 1 is north-northv/est, however there 

is no assurance that the flow will not be m.ore v-esterly, 

Dov.-'nward Seepage /inalysis 

The previous computation shov;ed that the landfill is possibly • 

v.iithin the zone of influence of the Elysian municipal vjcll. If it is, 

the soil through which downward seepage m.ust pass could provide some 

degree of treatment and also control the rate of seepage downward to the 

St. Peter Sandstone. 

There are tv?o subjective proofs for limitations on the amount and 

quality of water v.'hich moves downward. First of all, the entire town of . 
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Elysian is presently using inddvidv>al ;.i'\-'::ge disi?p:,.a]. .system.'-. These 

systeais will add consd deral.jle sewage cfflu.ents to the groundwater and, 

if the soil is pervious, should have caused contamination years ago at 

the municipal vjell. Test results of groundwater at the Elysian well do 

not shov? unusually high-values for chlorides, nitrates, or otlier indica­

tors of pollution from cesspools and drainfields. 

Secondly, tlie considerable tliiciu.-.ess of overlyijig soils and bed-

roc]^ sliOuld retaj'd do\."n\.'ard seepage; and also provide a lrj.g,h degree of 

treatment for the landfill leachates. Morainic soils are generally inter­

mixed and do not have continuous layers of granular soils which would 

conduct seepage dov.'nward. If Kansan drift does exist beneath the site, 

it would be greatly preconsolidated duo t o presence of tlic ice overburden 

during the Wisconsin glaciation. The municipal well l)oring log also 

identifies 7 feet of Platteville Limestone over tlie St. Peter Sandstone. 

Normally a seal exists at the base of the Platteville Formation due to 

the presence of the Glenwood Shales. If these shales are in place, addit- ' 

ional protection against dov;nv;ard seepage is provided. 

Seepage to the ./'̂ d-jacent I,akes 

The lov; area in which, the landfill will be developed is at approxi­

mately elevation 1021. Water table observations indicate that the ground­

water is at the surface. The United States Geological Survey quadrangle 

map entitled Elysian, Minnesota, indicates that the surface elevation of 

Lake Tustin is 1019. The control elevation of Lake Elysian is 1017. 

Therefore an.elevataon difference of two feet in 500 feet exists to the • 

north and four feet in 500 feet e::ists to the south. Our computations 

indicate that groundwater flow docs not now' occur from the marsh area 

to the lak.es but ratVier ground\;ater divides exist in tlie land areas 

betv?een the marsh and the lakes. These computations used the assum.ption 

that the soils were glacial tills with the most permeable being eilty 

sands. If more permeable soils exist in these areas, seepage could exist 

t ov; a r d s the 1 al< e s . 

When the landfill is constructed, there is a possibility tliat the 

water table could rise v;ithin the fill and gradients towards the lal^os 

could be established. Depending on the .soil types in the land area between 
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the ffj.ls and the lakt 

if extremely granule 

s, rcsuitaiit ^Ov pr:',i: mr;y u o z ne a jiroi:-i.em. however 

non-colicsTvc. .'.rrririrrj—cori-;;;-!;—il-n—t-liese—ar-eas_, l.eachates 

of moasureabie strength could j.-c;;ich. tue ial;es. 

Summary 

The principal drawbaclc to tins larulfill location is the close 

proximity to tlie Elysian iiiunici-jal well. The general nature of the .ground­

water conditions in the St. Peter t;oi•::̂•s tone Foj,-;.:.:U:ion in this area are 

known. However, this information is :;o;; d.-?,Lailed enough so that an. exact 

idea of the direction of groundvjater il.ow can l-.e. determined. If we assume 

a northerly groundwater flow and averr.ge \.'cll p;;mping r:;tes, the landfill • 

will be outside of the zor,e of influence of tlie v.'ell. Hov.-aver, the 

direction of flow could as easily be i n a nortl/wosterly direction, pumping 

rates could increase, and the landfill v/ould be within the zone of influence. 

If the landfill is v.'itliin this ;̂ or,e, leaclistes in small quantities 

may reach the well depending on ti'ic verti.cal permeability and uniformity 

of the glacial drift. Water quality tests for the well indicate no unusual 

contamination due to the drainfields and seepage pits nov.' being used for 

sewage disposal i.n the tov.'n, ConG:ldcrable treatment of the leachates v?ill 

occur during their downward travel to the St. Peter Formation, It is quite 

possible that testing of the municipal well using normal parameters v-,'ill 

not indicate the presence of leachates should the landfill' be constructed. 
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I hereby c e r t i f y t h a t t h i s r e p o r t 
vjas prepared by me and t h a t I am 
a duly Regis te red P r o f e s s i o n a l 
E'nginccr under the iav.'s of the 
Stai-'c OJ.' ;.'iJ-'.-ine.';'-o'.:ci 1 

Gerald M. Sunde 

Date ; October 15, 1972 Reg. No. 8734 
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WILLIAM L. HEINEN 

HARRY CHRISTIAN 

czPf-tto'tn^iji. (:::Pt-t JZava 

15 SOUTH PARK AVE. 

_ZJE (I^.ntE.1, <^A/[Lnm.i.oia 5 6 0 5 7 

PHONE 357-227B 

June 27, 1972 
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Minnesota Pollution Control Agency 
717 Delax̂ are S.E. 
Minneapolis, Minnesota 

Re: Village of Elysian, Minnesota 

Gentlemen: 

The Village of Elysian advertised for bids for garbage pickup 
but via.s compelled to refuse and reject all bids submitted. It 
will accordingly be an additional thirty days before they will 
be in a position to comply with the Pollution Control Act, which 
requires all dumps to be closed by July Isto Kindly consider 
this letter as an application for a variance for thirty days 
until such time as we can re-advertise and enter into a Contract 
for a garbage pickup. 

Very truly yours, 

HEINEN & CHRISTIAN 

WLH:lmg 
By: W. L. Heinen 




